Mineralo- and glucocorticoid receptor mrnas are differently regulated by corticosterone in the rat hippocampus and anterior pituitary.
In most cell lines and animal tissues, glucocorticoid receptors undergo downregulation after exposure to corticosterone. However, corticosterone treatment has not shown a consistent effect on mineralocorticoid (MR) and glucocorticoid receptors (GR) in the hippocampus, and it has been rarely assessed in the anterior pituitary. In this study we investigated dose-dependent effects of corticosterone on MR and GR mRNAs in the hippocampus and anterior pituitary. Adrenalectomized rats substituted with corticosterone in drinking fluid were injected subcutaneously with vehicle or 1, 10, 50, 100, or 200 mg of corticosterone, and sacrificed 4 h later. In the hippocampus we found a progressive decrease in MR and GR mRNAs with increasing doses of corticosterone. This was significant with 50 and 100 mg corticosterone for MR mRNA and with 10-200 mg corticosterone for GR mRNA at plasma corticosterone levels above 30 microg/dl. The anterior pituitary did not show significant changes at any dose. A time-course with 2 mg of corticosterone (non-response dose range at 4 h) revealed a significant decrease in MR and GR mRNAs in the hippocampus 8 h after the subcutaneous injection. In the anterior pituitary both mRNAs showed an increase that was significant 24 h after injection for MR and from 8 to 24 h for GR. In the hippocampus, adrenalectomy (absence of corticosterone) induced a significant increase in MR and GR mRNAs on day 3, but not on days 1, 8 and 21 after adrenalectomy. In the anterior pituitary there were no significant changes at any time after adrenalectomy. In summary, we have found an in vivo corticosterone dose- and time-dependent downregulation of MR and GR mRNAs in the hippocampus, whereas anterior pituitary MRs and GRs seem relatively insensitive to the excess or the absence of corticosterone, suggesting the lack of an autoregulatory effect in this tissue. Significant mRNA changes appearing later in time could suggest a secondary response via a glucocorticoid-induced gene product. Corticosteroid receptor downregulation in the hippocampus could prevent overstimulation or tissue damage when plasma corticosterone is high, while increased corticosteroid receptors in the anterior pituitary could buffer the excessive brain drive on the pituitary during chronic stress or pathological conditions associated with increased plasma glucocorticoids, such as depression.